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CONTRACEPTIVE METHOD AND COMPOSITION 
This application is a continuation-in-part of Serial No. 09/284,147 filed May 17, 
1999, which is a filing under 35 USC 371 of PCT/FR97/01792, filed October 8, 
1997, and also a continuation-in-part of Serial No. 09/423,108 filed June 12, 2001, 
5 which is also a continuation-in-part of Serial No. 09/284,147 filed May 17, 1999. 
The subject matter of these prior applications is incorporated herein by reference. 

Background of the Invention 

The present invention relates to the field of therapeutic chemistry and more 
10 particularly to the field of hormonal pharmaceutical techniques. 

A more precise subject of the invention is new pharmaceutical compositions formed 
by an estroprogestative combination with a view to the correction of estrogenic 
deficiencies in natural or artificial menopauses or in order to stop ovulation in 
15 women during their period of ovarian activity. 

In particular a subject of the invention is an estroprogestative combination, 
characterized in that it is constituted by unit doses containing the combination of a 
progestative and an estrogen, the two components being present simultaneously in 
20 each medicinal dose. 



This combination is intended to be administered by oral route. 



As is known, the life expectancy of women has passed in less than a century from 50 
25 to 80 years, whilst the average age for the onset of menopause has remained 
unchanged. Therefore, women spend a third of their life in a state of estrogenic 
deficiency which is the origin of the increase in risk of osteoporosis and 
cardiovascular illnesses. 



30 Sequential replacement treatment for the menopause cures the climateric 

symptomology and prevents osteoporosis and the onset of illnesses. It creates 
artificial cycles which are followed by a withdrawal bleeding. This therapeutic 
schema quite particularly suits women for whom the menopause is recent but it is not 
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schema quite particularly suits women for whom the menopause is recent but it is not 
always well accepted in the long term, which in part explains the poorer observance 
of treatment (DRAPIER FAURE E.; Gynecologic 1992, 43: 271-280). 

In order to overcome this drawback, combined combinations have been perfected 
where the two components are taken simultaneously, the progestive having the effect 
of permanently opposing the proliferative action of the estrogen on the endometrium, 
by creating an atrophy of the endometrium and as a consequence, the absence of 
withdrawal bleeding (HARGROVE J. T., MAXSON W. S., WENTZ A. C, 
BURNETT L. S., Obstet Gynecol, 1989, 73: 606-612). 

This "no periods" schema more particularly suits women for whom the menopause is 
already well in the past. It can be prescribed in courses of sequential combinations in 
order to improve the long-term observance of replacement hormone treatment for the 
menopause. 



The dose of progestative to be used in a combined replacement treatment is in 
general deduced from that which is usually prescribed in sequential schemata. In the 
latter the dose chosen is that which gives over the long term less than 1% 
endometrial hyperplasia when the progestative is administered discontinuously, more 
than 10 days per cycle, in post-menopasual women under replacement 
estrogenotherapy (WHITEHEAD et al., J. reprod. Med, 1982, 27: 539-548, 
PATERSON et al, Br Med J, Mar. 22, 1980, 822-824). 

In the combined treatment, these same progestatives were used at half the dose 
judged to be effective during a sequential treatment: this is the example of the 
micronized progesterone, didrogesterone (FOX H, BAAK J., VAN DE WEIJER P., 
AL-AZZAWI E., PATERSON M., JOHNSON A., MICHELL G., BARLOW D., 
FRANCIS R, 7th International Congress on the Menopause, Stockholm, 20-24 June, 
1993, abstr 1 19) and medroxyprogesterone acetate (BOCANERA R, BEN J., 
COFONE M., GUINLE I., MAILAND D., SOSA M., POUDES G., ROBERTI A., 
BISO T., EZPELETA D., PUCHE R, TOZZINI R, 7th International Congress on' 
the Menopause, Stockholm, 20-24 June, 1993, abstr 40) which were used at doses of 



100, 10 and 5 mg/day respectively, with encouraging results on the clinical and 
endometrial level. 

Among the progestatives, nomegestrol acetate appeared to be one of the most 
5 effective. Nomegestrol acetate is a non-androgenic progestative derived from 19-nor 
progesterone, its use in sequential administration during the menopause at the dose of 
5 mg/day, 12 days per cycle, in combination with different types of estrogens, allows 
endometrial hyperplasia to be prevented as shown by a multicentre study on 150 
women for one year (THOMAS J. L., BERNARD A. M., DENIS C, 7th 
10 International Congress on the Menopause, Stckholm, 20-24 June, 1993, abstr 372). 

The absence of hyperplasia was confirmed in a study where the nomegestrol acetate 
was administered at the same dose, 14 days per cycle, in women treated with 
percutaneous estradiol (BERNARD A. M. et al. Comparative evaluation of two 
15 percutaneous estradiol gels in combination with nomegestrol acetate in hormone 
replacement therapy. XIV World Congress of Gynecology and Obstetrics, FIGO, 
Montreal, Sep. 24-30, 1994). 

The combined treatment is more often used in a continuous fashion, i.e. without 
20 interruption. However some people are in favour of using it in an intermittent 
fashion, for example 25 days per month (BIRKAUSER M. ET AL; Substitution 
hormonale: une indication bien posee et des schemas de traitement individuels sont 
determinants pour le succes du traitement, Med. et Hyg., 1995, 53: 1770-1773). The 
aim of the therapeutic interruption is to remove the inhibition exercised by the 
25 progestative on the synthesis of the estradiol and progesterone receptors and in this 
way to avoid the lowering of receptivity of the hormono-dependant tissues. 

Among the contraceptive means most widely and most effectively used n are hormone 
combinations w hich act bv three different mechanisms, namely, in order of 
30 importance: 

- inhibition of gonadotropic fun ction, which stops the secretion of FSH and LH from 
the pituitary and thereby p revents maturation of the ovarian follicles and the . 
occurrence of the ovulator y peak of LH which is essential for ovip ositing - ' 
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- changes in the secretion and the phvsicochemical properties of the cervical glairy 
mucus, making it impermeable to spermatozoa: 

- inhibition of the develop ment of the uterine mucosa, which becomes unsuitable for 
egg-implantation. 

5 

In the oestro-p rogestative combinations used hitherto for contraception, the 
inhibition of gonadotropic function was due mainly to the oestrogenic fraction 
consisting of a synthetic oest rogen: ethinvloestradiol. By means of the simultaneous 
use of 19-nor-testosterone deri vatives, the progestative fraction reinforces this 
10 inhibition of ovulation, and also ensu res the peripheral contraceptive effects on the 
cervical glairy mucus and the endometrium. 

However, the use of the oestro -progestative contraceptive combinations currently 
available has major drawbacks. 

15 

Ethinvloestradiol has a very s trong impact on liver function: this is reflected 
essentially by disorders in the sy nthesis of clotting factors and by abnomalies in the. 
lipid profile of the plasma (Bonn ar. et al.. 1987: Meade. 1 988: Lindberg et al a 1 98Q; 
von Shoultz et a!.. 1989: Dalv and Bonnar. 1990: Burkman. 1997: Sp i tzer. 1997V 

20 Consequently, the use of oestro-progestative contraceptives is p roblematic in at-risk 
women (women suffering from circulatory disorders, women in the perimenopause, 
women who smoke, etc.). This impact is all the more pronounced since the 
deleterious effect of ethinvloes tradiol can be further increased by the progestative 
fraction on account of a residual androgenic activity which is often p resent (Bonnar, 

25 1987: Sabra and Bonnar. 1983: Bonnar etal.. 1987) . 

The progestative fraction of the oestro-progestative contraceptives currently 
available usually consists of a 1 9-nor-testosterone derivative which, like 
ethinvloestradiol. has a negative im pact on liver function, the lipid profile and hlonH 
30 vessels. Although this has n o t been demonstrated definitively, the most modern 1 9- 
nor-testosterone derivatives, known as third generation nrogestatives. are susp ected 
of inducing an increase i n thromboembolic accidents (O'Brien; 1 999) 
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To escape the drawbacks of ethinyloestradiol. 1 9-nor- testosterone 

derivatives are occasionally used alone in contraception, in two different modes: 

- either at low doses, and in this case the contraceptive action is ensured by the 
peripheral effects of the progestative agent; the reason for this is that the inhibition of 

5 ovulation is not constant since the low doses of progestative agent very often allow 
the development of ovarian follicles and, in certain cases, an increase in the 
endogenous secretion of oestradiol; 

- or at high doses, so as to unequivocally inhibit ovulation, but at the risk of creating 
a hypooestrogenia, thus limiting their use in young women. 

10 In summary, it appears to be very useful to have available an oestro-prog estative 
combination which is at least as effective as those currently available, but which is 
free of their harmful side effects. 

To do this, it was easy to do the following: 
15 - Replace ethinyloestradiol (EE) with the hormone secreted bv the ovaries. 17heta- 

oestradiol (E2), which is much less toxic than EE (Buckman et aL 1980; Berg ink et 

al., 1981; Lindb erg et al., 1989) but is weakly anti-gonadotropic (Hirvonen. 1995) . 

Many attempts h ave been made, but none has resulted in a product made available to 

women. In general the anti-ovulatorv effect was clearly obtained, but the many 
20 failures were due, in most cases, to poor control of the menstrual cycle with the 

appearance of spotting and intermenstrual bleeding which made the method 

unacceptable. 

Thus, combinations of natural oestrogens with desogestrel (Wenzl. 1993; Kivinen 
25 and Saure, 1996; Csemic skv et aL. 1996). with cvproterone acetate (Hirvonen et al, 
1988; Hirvonen et al, 1995). with norethisterone (Astedt et aL, 1977: World Health 
Organization. 198 0; Serup et al, 1981) were found to be contraceptive, but the 
intermenstrual bleeding, spotti ng and poor quality of the periods were unaccep table 
For some, the reasons for these failures lay in an insufficient oestrogenic stimulation 
30 on account of the poor bioavailability of oestradiol or esters thereof; the excessively 
intense progestative effect led to a partial inhibition of endometrial proliferation and : 
thus to anarchic bleeding (Hirvonen et al., 1995: Csemicskv et aL. 1996). Only ong . 
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combination gave satisfactory results in terms of controlling the menstrual cycle: this 
is the combination of oestradiol valerate and dienogest fOettel et aL 1999; Hoffman 
et al., 1999), According to these authors, the positive results were thought to be due 
to a strong dissociation between central activity fanti-ovulatory activity) and 
5 peripheral activity (endometrial activity) to the benefit of this latter activity for 

dienogest. In su mmary, all of the data published show that the result depends closely 
on the anti-gon adotropic effect of the progestative agent, the bioavailability of 
oestradiol or d erivatives thereof in the formulation used and an optimum ratio 
between the oestrogenic and progestative stimulations. 

10 

- Replace the 1 9-nor-testosterone derivative with a highly anti-gonadotropic 
synthetic progestative agent which is known not to have any impact on liver 
function, sugar-lipid metabolism or clotting factors. 

15 Summary of the Invention 

The progesterone used according to the present invention is nomegestrol acetate 
which is active by oral route. 

The estrogen used is free or esterified estradiol, or equine conjugated estrogens 
20 which are presented according to a formulation which is active by oral route and in 
particular estradiol valerate. 

Nomegestrol acetate and free or esterified estradiol or equine conjugated estrogens 
are administered in one of the forms which permit administration by oral route: 
25 gelatine capsules, capsules, pills, sachets of powder, tablets, coated tablets, sugar- 
coated tablets etc. 

The present invention is characterized in that it is constituted by a new 
estroprogestative combination, which is active by oral route and administered in a 
30 combined manner. A subject of the present invention is also its use in the correction 
of estrogenic deficiencies, in the prevention of osteoporosis and cardiovascular 
illnesses in postmenopausal women, or in stopping ovulation in women during their 
period of ovarian activity. 
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Detailed Description of the Invention 

The compositions according to the invention based on nomegestrol and free or 
esterified or equine conjugated estrogens are administered in a continuous fashion or 
5 intermittent fashion, from 2 1 to 25 days per month. 

According to a particular implementation of the invention the compositions contain a 
quantity of nomegestrol acetate ranging form 1 .5 to 3.75 mg and a quantity of free or 
esterified estradiol or equine conjugated estrogens ranging from 0.5 to 3 mg. 
10 Preferably, the optimal formulations contain 2.5 mg of nomegestrol acetate 

combined with: either 1.5 mg of free estradiol or 2 mg of estradiol ester or 0.625 mg 
of conjugated equine estrogens, per daily dose. 
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This combined administration method can have several therapeutic indications. In 
post-menopausal women, the estroprogestative combination is intended to 
compensate for the functional disorders brought about by hypoestrogenism of the 
menopause, while maintaining an atrophy of the endometrium and avoiding in a 
majority of them the appearance of withdrawal bleeding. 

In women during the period of ovarian activity, young or in the years precedmg the 
menopause, the cyclic administration of the hormonal combination is capable of 
stopping ovulation and of exercising a contraceptive effect insofar as it has been 
proved that nomegestrol is capable of stopping the ovulation peak of LH and FSH, 
starting from 1.25 mg/day (BAZIN B. et al, Effect of nomegestrol acetate, a new 19- 
norprogesterone derivative on pituitary ovarian function in women. Br. J. Obstet 
Gynaecol., 1987, 94: 1 199-1204). When the hormonal combination is given for a 
contraceptive purpose, the aim of nomegestrol acetate is to stop ovulation and for the 
estrogenic compound to compensate for hypoestrogenia and ensure a better control 
of the cycle. 

A subject of the present invention is also a process for obtaining new pharmaceutical 
compositions. 
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The obtaining process according to the invention consists of mixing the active 
ingredients: nomegestrol acetate and free or esterified estradiol or equine conjugated 
estrogens with one or more pharmaceutical^ acceptable, non-toxic, inert excipients. 

Among the excipients which can be mentioned are binding and solubilizing agents, 

compression agents, disintegration agents and slip agents. 

This mixture can be subjected to direct compression or to several stages of 

compression in order to form tablets which, if desired, can have their surface 

protected by a film, by lacquering or coating. The production of tablets by direct 

compression allows a maximum reduction in the proportion of diluting agents, 

binding agents, disintegration agents and slip agents. 

The production of gelatine capsules can be carried out by mixing the active 

ingredients with an inert diluant and a slip agent. 

The tablets contain, in particular, mass diluting agents such as lactose, sorbitol for 
direct compression, marketed under the name NEOSORB 60, Palatinite which is a 
registered trademark for designating an equimolar mixture of the isomer of -D- 
glucopyranosido 1,6-mannitol and -D-glucopyranosido 1,6-glucitol crystallized with 
two molecules of water, mannitol, sorbitol or the mixture lactose/PVP sold under the 
name Ludipress. 

The compression binding agents are in general microcrystalhne celluloses such as 

those sold under the name AVICEL PH 101 or AVICEL PH 102. 

The polyvinylpyrrolidone plays an important role and facilitates the agglomeration of 

the powders and the compressibility of the mass. To this end polyvinylpyrrolidones 

are used with a molecular weight comprised between 10000 and 30000 such as 

Povidone, Kollidon of a grade comprised between 12 and 30. 

The mixture also contains slip or anti-electrostatic agents so that the powder does not 

agglomerate in the feed hoppers. In this respect, colloidal silicas can be mentioned 

which are sold under the name AEROSIL 100 or AEROSIL 200. 

The mixture also contains disintegration agents which allow disintegration or 

crumbling which confonns to pharmaceutical standards. There can be mentioned as 

useful dismtegrat IO n agents, polymers of cross-linked vinylpyrrolidones such as 

those sold under the names Polyplasdone or Polyclar AT, carboxymethylamidons 
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such as those sold under the names Amigel or Explotab, cross-linked 
carboxymnethylcelluloses or croscarmelloses such as the compound sold under the 
name AC-DI-SOL> 

In addition, the preparation contains lubrication agents which facilitate the 
5 compression and ejection of the tablet from the tablet compressing machine. There 
can be mentioned as lubrication agents, glycerol palmitostearate sold under the name 
Precirol, magnesium stearate, stearic acid or talc. 

After compression the tablets can be coated in order to ensure their storage or to 

facilitate their deglutination. 
10 The coating agents are either of cellulose origin such as cellulose phthalate (Sepifilm, 

Pharmacoat), or of polyvinyl origin of Sepifilm ECL type, or of saccharose origin 

such as the sugar for sugar-coating of Sepisperse DR, AS, AP OR K (coloured) type. 

The tablets, whether coated or not, can, in addition, be surface or bulk coloured, by 

plant or synthetic colouring agents (for example chinolin yellow lacquer or E 104). 
15 The proportions of the different constituents varies according to the type of tablet to 

be produced. 

The content of active ingredients can vary from 1.5 to 3.75 mg for nomegestrol 
acetate and from 0.5 to 3 mg for free or esterified estradiol or for equine conjugated 
estrogens. The dilution agents vary from 20 to 75% of the total mass, the slip agents 
20 from 0. 1 to 2% of the total mass, the compression binding agents vary from 2 to 

20%, the polyvinylpyrrolidone from 0.5 to 15%, the disintegration agents vary from 
2 to 5.5% for the cross-linked polyvinylpyrrolidone or the carboxymethylamidon, 
from 2.0 to 3.0% for the croscarmellose. 

The quantities of lubricating agents vary as function of the type of agents from 0.1 to 
25 3.0%. 

The compositions according to the invention are intended to be administered once 
per day. However, depending on the therapeutic requirements, administration can be 
split up (twice per day) or on the other hand, repeated (two tablets per day). The 
30 following examples illustrate the invention. They in no way limit it. 

Contraceptive Effect of th e nome gestrol acetnWnestradiol Cnmhin^inn 
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The present invention rel ates to a no vel oral gontracgEtive formulation for women of 
child-bearing age (young or p eri me non ausal): this formulation h P , ng based on the 
combination of: 

5 1 • a synthetic progestative agent which is fre e from anv met abolic side effects, 

nomegestrol or esters thereof, whose a nti - g onadotronic effect jg found, Mnexpectedlv. 
to be potentia ted bv oestradiol or esters thereof; 

2. oestradiol, or a derivativ e th e r e of (est ers or ethers) , to compensate for th, 

10 hypooestrogenia induced by the progestative agent administered over a prolonged 
period during the cycle; 

3. and the use of an optimum weigh t ratio b etween the oo genic fraction anH tu» 
progestative fraction, to ensure good control of the menstrual cvcle 

15 

The oestrogenic component involves oestra diol or an ester o r an ether thereof 
as, for example, the valerate, benzoate e nanthate. etc th e doses used heina 
calculated as oestradiol equivalents. The d oses range from Q. 3 mg to T mp per day 
with a preference for a range from 0.5 mg to 2 mg per dav. According tht > 
20 »^erature data (Hirvonen, 1995), a dose of 4 mg is needed to e nsure thft innihlf ^ nf 
ovulation, but they correspond to the dose. „*.A to compensate for hvpooestrog emV 
states. For example, in menopaus al women th e dose recommended to comp ensate 
for hvpooestro genic states is about 1.5 mg 

25 The progestative component includes nomegestrol or a n ester thereof Mn m , rtr | 
acetate will preferably he used. The range of Hoee s is betW een Q 1 a-H^l^fXl!^ 
and preferably between 0 1 and 1 OS mg per dav and more p retty k.h.,^^ 
and 1.25 mg/day. At these very low doses the n^ estrol acetate rornh^^ 
oestradiol inhibits ovulation and follicle mansion in iqqq/, nfr^j^u^ 

30 actiy e principles are a dministere d together from the l sl to the 21* day of tK 0 
with acceptable frequencies of dep rivation. ^ orrhage anf1 j^^^, 
bleeding. 



10 



5 



The range of the weipht ratio of the ges tradioj doses to the npnieg estroj acetate do... 
extends from about 0.5 to 5 and thi s ratio is preferably hetw. P n ^ i ?nd ? 

The combination of nomegestrol acetate and ^ estradiol is admin istered daily at th. 
same dose, from the I s ' day of the ryrlr for a period whi.h may range from 21Jo28 
days. Next, the women receive a plareho tiblet daily for the p eriod rimg ~ Tlirrf1 
to complete the 28-dav cvcle (Q to 7 davs) 

Nomegestrol acetate is a powerful onlly active progestative agent wh.Vh hag a novel 
10 pharmacological profile: 

- like 19-nor-testosterone derivatives. nome P estr 0 i acetate hear, hioh gnti- 
gpnadotropic activity but, unlike these 19-nor.te^„,,™ q derivative it ^ 
display any residual androgenic or oestrogenic ae.fyi ty and it ha. a «tr»n„ » nt ; 
oestrogen activity 

15 ' M« Halpha-hydroxyprogesterone derivatives it has * r »re pharmacnlna^i 

profile, but, unlike the above derivative, it Irr n powerful anti- gpnadotropic effect 

It belongs to the category of progestative a r n ts known as hy hri ^ (0ette] Rt a , 
1999) which do not hear deleterious metahnl.V P ff..t s on accminf nf tlv> altMw _ nf 

20 1115 17a-ethinyl function, and which combi ne the advance „f rT ^ tr 

derivatives with those of the more modem 1Q.nnr. tetogtemnB H Pr ,w;^ 
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terone 



A clinical trial similar to the Kaufmann's trial ^ w possible to^howjhatjhe 
endometrial conversio jus^tau^^ 
25 i e - 10 m S for the entir ecyde^IUms^rey^^ 

the inhibition of ovulation and of follicle ^ve joj^gntj^^ 
a daily dose of 2.5 mg , of nomegestrol acetate Th. ratio of the ovnlatinn.inniKi^ 
activity in women fin m P /day) to the endrw trhl luteinizing activity fa 
defined by Neumann (19771 is thn, in the order ~ f 0.2. i.e to ftpse of 
cyproterone acetate and chlorm.dinone nren tr this indicates a st™. 
(Oettel etal.,1999) In this sen^e it dearly, differs from djenogest whose activjtvjs 
dtsequilibrated to the benefit of the p eriphej^Lactiy^^ 
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observed with an oestradiol valerate/dienogest c o ntraceptive cnmhination do not in 
any way suggest and do not make obvi ous the results observed with th* 
oestradiol/ nom e g estrol acetate combination according to the invention. 

Study of the anti-ovulatory pow er of the nom egestrol acgjaje/ge stradjoj combination 
shows an unexpected potentiation of the anti-gon a dotropic effects ofnomggestol 
acetate by oestradiol. s ince the inhibition of ovulation anH 

of follicle development are obtained with a l o w dose, in the o rder of 0.625 m? Thie 
results cannot result from an anti-gonadotronic ef f ect of oestradiol nor even from an 
addition of effects between the two active p rinciples since the Hoses of oestradiol 
used are very much lower than the doses known t 0 inhibit ovulation ffljrvonen et al 
1995). Consequently, this unexpected observation i s a sign of a real innovation, since 
it allows the use of lower doses of progestatiy e agent and th„g better tolerance; it 
differs from the subject of French Patent 2.754 1 7Q ftn t h e Applicant in whi.h 
range of nomegestrol ac etate doses cou ld extend from 1.5 to 5 mg . 

The present invention thus relates to an oestro-nro^ t a tn, e agen t admini g w.n 

single-stage mode from the 1 st day of the cvcle for 9 1 to 28 davs Tt HiffWo th- 

claims of many patents which describe the combi nation of oestran-inl nr pfgn 

oestradiol ester administered in multi-stage mo des with modify pf 

oestrogenic and/or of the prog estativ e a gent fr om one stag g to annth.r and, even 

occasionally, a change of the prob ative agent from ™. ^ to another Mmriftf> 

should be made in this re spect, for example, of p atents 

EP 770338, WO 974 1868, W O 990Q 993. WO 9835682, WO US9817288, wn 

9602486, WO 9707074. WO Q7 Q7Q83. WO Q7n7Q84. WO 9707Q85, 

WO 9707089. WO 9712785 WO 9 712785, WO Q719 7 86. WO Q7197S7 

WO 9712788, WO 9712789. WO 23228. WO 9741X 68. WO 991 3889 

EP 491,438, EP 491,415, WO 9004330 FP 3QQ 2263. US 4.67.8 051 P Pnojuv^o 

A2.EP0770388 Al and DF. 3229612 as w ell as the publication, hv 

(1988, 1995) which describe a two-stage contracep tive method with th» oesfagdjoj 

valerate/cyproterone acetate combination or that h v Hoffmann et al Q 988) which 
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describes a two-stage contraceptive method with the oestradiol valerate/dienogest 
combination. 

The present invention includes a method of contraception combining 17P-oestradiol 
or an ester or ether thereof and nomegestrol or one of the esters thereof, preferably 
nomegestrol acetate. This method of contraception is novel with respect to the 
patents and publications devoted to oestro-progestative combinations of oestradiol 
(or of one of the esters or ethers thereof) and of a progestative agent administered in 
single-stage mode, since the literature as a whole shows that the overall clinical 
result is entirely dependent on the nature of the progestative agent used, its 
pharmacological profile, its effects on the hypothalamo-hypophyseal axis of the 
"central" power^'peripheral" power ratio and the ratio of oestrogenic and 
progestative activity. For these reasons, the single-stage methods of contraception 
described in some patents, such as, for example, WO 95/17194, WO 99/12531 and 
EP 0,253,607, and in some publications, such as, for example, those which deal with 
norethisterone/oestradiol combinations (Astedt et aL 1977; Task force on oral 
contraception, 1980; Serup et aL, 1981), those which deal with desogestrel/oestradiol 
combinations (Wenzl et al., 1993; Csemicsky et al., 1996) or combinations of 
dienogest and oestradiol (Hoffmann et aL 1998) cannot be applied to the 
combination of nomegestrol acetate/oestradiol since they are validated only for the 
oestrogen and the progestative agent claimed. Added to this is the fact that the 
potentiation observed between oestradiol and nomegestrol acetate renders any 
extrapolation of doses from the pharmaco-logical profile unnecessary. Furthermore, 
nomegestrol acetate is never cited as a progestative agent which can be used. Patents 
EP 309,263 and WO 90/04330 cited the possibility of using 17alpha-19-nor- 
progesterone and esters thereof, but it should be pointed out, on the one hand, that 
nomegestrol acetate is not a 17alpha-19-nor-progesterone ester, and, on the other 
hand, that 17alpha-19-nor-progesterone esters bear antidiuretic properties which 
render them unsuitable for use in women (Paris et al., 1987). 

A preferred composition will be one which contains 0.312 mg of nomegestrol acetate 
per 1 mg of oestradiol or 0.625 mg of nomegestrol acetate and 1 mg of oestradiol or 
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0.625 mg of nomegestrol acetate and 1.5 mg o fogstradjoj or alternatively 0 mo 
of nomegestrol acet ate and 2 mg of oestradiol. 

The pharmaceutical compositions accordin g to the invention are those whirh ^ 
suitable for the digestive route, in particular in the form of p lain or film-coateH 
tablets, sugar-coated tablets, gelatine cansules w a fer cansules p ilk gaghgts -r 
powders, which ma y or mav not contain flavouring s. 

They contain a diluent and/or a filling substance a n d/or a tahlettinp adiuvant and/nr a 
lubricant and/or a splitting agent Film-forming .ge nts which my he mentioned are 
hydroxypropylmethylcellulose (Hypromellosel a nd cellulose aretophthoW 

Binders which may be used are polyvinylpyrrolid one, carhoxvmethvlcellulose 
crosslinked carboxymethylcellulose. microcr ystalline cell,,ln Se . ethvlcellnlo^, 
hydroxyethylcellulose or a starch which mav or may not have heen chgmjcaljy 
modified. Filling substances which mav he mo oned are calcinm ^rh™^ 
magnesium carbonate, magnesium phosnhate r.l a v s , zeo h fes infncoriai earth, etc 
Tabletting adjuvants which mav be mentioned are powdered gM ga r or lactose 
Lubricants which may be mentioned are tele calcium s tearate m awwi , m gtearate 
and colloidal silica. Splitt ing agents which mav he me ntioned are mann.tol 
carboxvmethvlstarch a nd polyvinylpyrrolidone 

In general, the weight of the composit ions accor ding to the invention k^thi 
40 and 100 mg and the composition cont ains from RO t 0 99% of diluents 
excipients p er 1 to 20% of active p rinciples 

Nomegestrol acetate and oestradiol can be administer ^ u]tan ^, lgly ^rnbjned in 
a single formulation, or, on the contrary may he Pigsentjnjw^ 
to be ingested successively or simultaneously. 

The daily dosage will be 1 or 2 intakes and the dnrsKon o f the freatnipnt „, ;n ho 
exerted throughout the entire month In total the me an monthly dose nfn^^ 
acetate will range from 8 mg t o 75 m g. The dose, .re fi,n v H . ntrrj 
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1.5 mg 



EXAMPLE I 

Tablets with 4 mg of active ingredient 

Active ingredients: -estradiol 

- nomegestrol acetate 2.5 mg 

Microcrystalline cellulose 22 4 mg 

(marketed under the name A VICEL PH 1 02) 
Lactose 

Polyvinylpyrrolidone 
Colloidal silica 
Glycerol palmitostearate 



60 mg 
8.4 mg 
1.2 mg 
3.6 mg 



Colouring agent E. 1 04 0 4 mg 

for a tablet completed at an average weight of 100 mg. 
EXAMPLE II 

Study of the clinical tolerance during two continuous combined schemata of 
hormone replacement therapy for the menopause 

The pilot study is carried out over 24 weeks on two parallel groups subjected to 
treatments A and C: 

Treatment A 

• Nomegestrol acetate 2.5 mg/day every day + percutaneous 17p-estradiol 1.5 
mg/day every day. 

• The nomegestrol acetate is administered in the form of tablets and the 
percutaneous 1 7p-estradiol in the form of a gel. 

Treatment C 

• Nomegestrol acetate 2.5 mg/day every day+estradiol valerate 2 mg/day every 
day. 

• The estradiol valerate is administered in the form of tablets. 

The pilot study is intended to evaluate the endometrial clinical tolerance during the 
use of the two hormone replacement therapy schemata for the menopause so-called 
"without periods" combining in a continuous combined fashion treatment A or C. 
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The endometrial clinical tolerance is evaluated from the presence or not of 
occurences of vagina bleeding, their intensity, their frequency, from data acquired 
from endovaginal echographical examination etc. 

Also, another aim of this study is to assess the general clinical tolerance (weight, 
5 blood pressure, mammary symptoms), biological tolerance (Formule Numeration 
Sanguine (blood count), glycemia, cholesterol...), as well as the observance of 
treatment. 

The selection of subjects is carried out as a function of "inclusion" criteria. These 
criteria are to do: 

10 - with the menopause: 

women over 50 years old are included who have had a natural menopause expressed 
clinically by an amenorrhea greater than 12 months and less than 10 years, the 
women having had a natural menopause confirmed biologically by quantitative 
analysis of FSH (Follicle stimulating hormone) and estradiol (i.e. plasmatic FSH > 

15 20 IU/I, plasmatic E 2 < 0.1 1 nmol/1). 

-with women: 

women who have not had hysterectomies are included, whose Quetelet's index 
(weight in kg/(height in m) 2 .) is < 27, having had regular cycles before the 
menopause, having never received hormone replacement therapy for the menopause 

20 or having had a clinically well-tolerated hormone replacement therapy (absence of 
abnormal bleeding), interrupted for more than 6 weeks, presenting an endometrial 
thickness measured by endovaginal echography <5 mm, accepting the idea of 
hormone replacement therapy for the menopause, who would like a hormone therapy 
without periods, justifying an estroprogestative hormone therapy for at least 6 

25 months, cooperative: accepting to conform to the requirements of the study, whose 
psychic and intellectual profile would allow one to suppose a good observance of the 
treatment, having a mammograph dating from less than a year from the date of 
inclusion. 

At the start of treatment the patients undergo an inclusion consultation (C,) the 
30 purpose of which is to verify that the inclusion criteria have been respected, that the 
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endovaginal echograph is normal and to obtain the written consent of the patient as 
regards participation. 

The intermediate consultation (C 2 ) takes place between the 9th and 1 1th week of 
treatment, the purpose of which is to verify mammary and endometrial clinical 
tolerance is good as regards the treatment. 

Lastly, a final consultation (C 3 ) takes place during the 24th week of treatment. 

The patients who wish to continue the study can receive, for 24 additional weeks, the 
estroprogestative treatment received during the study according to the same 
therapeutic schema. The extension of the study thus allows a complete monitoring of 
the study over 48 weeks. 

ANALYSIS OF THE STIJDV 

RESULTS I 

The attached Tables I and II, reveal a difference in terms of the amenorrhea results 
(i.e. no bleeding from 0 to 24 weeks) and of mammary and/or endometrial tolerance 
as a function of the estrogen. 

TABLE I : Treatment A 

Nomegestrol acetate + percutaneous 17P-estradio] 
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CONCLUSION 



Of the 16 patients treated: 
5 • 1 left the study, i.e. 6% 

• 15 finished the study after 24 weeks, i.e. 94% 

• 1 3 extensions of treatment (24 additional weeks) 8 1 % 

The two extensions which did not take place whee due to reasons which were independent of 
the treatment, the patients continued the same treatment outside the treatment protocol. 

10 

TABLE II : Treatment C 

Nomegestrol acetate + estradiol valerate per os 
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CONCLUSION 



Of the 14 patients treated 
5 • 6 left the study i.e. 43% 

• 8 finished the study after 24 weeks, i.e. 57% 

• 7 extensions of treatment (24 additional weeks), i.e. 50% 

% of amenorrhea (i.e. no occurrence of bleeding for 24 weeks) = 43% 

10 RESULTS II 

A-OBSERVANCE 

While no significant difference exists between the two groups A and C, a lower number of 
15 days when treatment lapsed over all the 24 weeks of the study was observed with treatment A. 

B-ENDOMETRIAL CLINICAL TOLERANCE 

The most significant absolute percentage of amenorrhea is found in group A, the difference 
being significant in phase II (13th to 24th week of treatment) As has been described in the 
literature, the percentage of amenorrhea increases with time; therefore, for group C, it is 
20 35.3% during the first 12 weeks of treatment, and 46. 1% during the last 12 weeks. 

The attached tables III, IV and V illustrate the results obtained. 

AMENORRHEA 

Analysis regarding treatment 
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TABLE III: Phase I/weeks 1 to 12 





TOTAL 


GROUP A 


GROUP C 


P 




N 


% 


N 


% 


N 


% 




Amenorrhea 
















yes 


19 


37.2% 


9 


50% 


6 


35.3% 




no 


32 


62.7% 


9 


50% 


11 


64.7% 


0.316 


Spotting 
















yes 


32 


62.7% 


9 


50% 


11 


64.7% 




no 


19 


37.2% 


9 


50% 


6 


35.3% 


0.316 



None of the patients suffered from metrorrhagias during phase I 





TOTAL 


GROUP A 


GROUP C 


P 


N 


avgiweek 
(min:max) 


N 


avgiweek 
(min:max) 


N 


avgiweek 
(min:max) 


Total duration of 
bleeding (days ) 
Average intensity 


51 
51 


9.112.1 
0:70 
0.8+0.1 
0:2 


18 
18 


9.114.5 
0:70 
0.710.2 
0:2 


17. 
17 


8.912.7 
0:31 
0.910.2 
0:2.5 


0 
0, 


412 
446 


Number of weeks of 


51 


2.110.4 


18 


1. 810.7 


17 


2.110.5 


0. 


552 


bleeding 




0:10 




0: 10 




0:7 






Total number of 


51 


1.210.2 


18 


110.3 


17 


1.210.4 


0. 


434 


episodes 




0:6 




0:4 




0:6 







TABLE IV: Phase II/weeks 13 to 24 





TOTAL 


GROUP A 


GROUP C 


P 


N 


% 


N 


% 


N 


% 


Amenorrhea 

yes 

no 


20 
27 


42.5% 
57.4% 


12 
6 


66.7% 
33.3% 


6 
7 


46.1% 
53.8% 


0.006 


Spotting 

yes 

no 


27 
20 


57.4% 
42.5% 


6 

12 


33.3% 
66.7% 


7 
6 


53.8% 
46.1% 


0.006 



None of the patients suffered from metrorrhagias during phase II 
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TOTAL 


GROUP A 


GROUP C 








N 


avgiweek 


N 


a vg+wee k 


N 


a vyiwee k 


P 






(min : max ) 


(min : max ) 


\ JllXll . Hid X ) 






Total duration of 


47 


13. 9±3 . 1 


18 


6 . 2 + 3 . 3 


13 


ID . Jl / . / 


0 


013 


bleeding (days) 




0:75 




0:42 




0:75 






Average intensity 


47 


0.9±0.1 
0:2 


18 


0.6+0.2 
0:2.33 


13 


1.0+0.3 
0:2 


0 


055 


Number of weeks of 


47 


2.910.6 


18 


1.3+0.6 


13 


3.3+1.2 


0. 


007 


bleeding 




0:12 




0:9 




0:11 






Total number of 


47 


1.3+0.3 


18 


0.610.3 


13 


1.1+0.5 


0. 


002 


episodes 




0:7 




0:6 




0:7 







TABLE V 



A% 

Between CI 
and C3 


TOTAL 


GROUP A 


GROUP C 


P 


N 


avgiweek 
(min: max) 


N 


avgiweek 
(min:max) 


N 


avgiweek 
(min:max) 


A.L.A.T. 


43 


-23.1%+5.2% 
-88.2%:85.7% 


17 


-19.0%±3.8% 
-50%:7.1% 


11 


-31.2%±13.2% 
-88.2%:29. 4% 


0.936 


F.S.H. 


45 


-74.1%+4.9% 
-98.4%:69.2% 


18 


-72.2%±5.5% 
-98%:24.8% 


12 


-78.2%19.6% 
-98.4%:22 . 8% 


0.405 


Estradiol (pg/ml) 


40 


432%±68.5% 
-54%:1640% 


15 


567%±118.7% 
-16%:1320% 


10 


609%+163.6% 
-54.3%:1640% 


0.036 



A. LA. T. = Alanine Aminotransferase Transaminase 



5 F.S.H. - Follicle Stimulating Hormone 

The relative variation in estradiol level is quite important in the two groups (A%=567% in 
group A and 609% in group c), p=0.04 

Table VI illustrates another study which was carried out. In this other study, it is interesting to 
10 note that with nomegestrol acetate, the percentage of patients with absolute amenorrhea 

(including all forms of estrogenotherapy) is greater from the 3rd month of treatment: 42.5% 
against 33.3%. In the treatment mentioned above, one must wait until the 12th month of 
treatment to obtain this percentage of 42% of patients with amenorrhea which was obtained 
here from 3 months, whilst the populations are comparable in terms of age, weight and length 
15 of time since the menopause. In addition, there exists in the previous study, an estrogen effect 
which is not found in this other study. On the other hand, this study reveals a dosage effect of 
progestative during the last 9 months of treatment (the lower the dose of progestative the 
better the cycle is controlled). 
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Finally, it is interesting to note that no correlation exists between the existence of an 
amenorrhea at 6 months and the endometrial thickness measured by endovaginal echography; 
this thickness varying by +1.6 mm on average over 6 months in the 2 treatment groups. 

TABLE VI 

Characteristics of the patients 





TOTAL 




GROUP A 


GROUP C 








N 


avg+week 
(min:max) 


N 


avgiweek 
(mimmax) 


N 


avgiweek 
(mimmax) 


P 




Age 


54 


54.9+0.6 
45:64 


19 


53.910.8 
48:60 


17 


54.911.1 
45: 63 


0 


.321 


Age of 


54 


56.1±5.0 


19 


48.5+7.7 


17 


50.717.7 


0 


.309 


amenorrhea 




7:134 




12:108 




11:121 






(months) 


54 


6011.1 


19 


61.6+1.2 


17 


60.812.2 


0 


149 


Weight (kg) 




42:85 




51:70 




12:76 






Height 


54 


1.61±0.01 
1.47:1.75 


19 


1.62+0.01 
1.57:1.75 


17 . 


1.6110.02 
1.47:1.75 


0. 


449 


Quetelet's index \ 


54 


23.1±0.4 


19 


23.310.4 


17 


23.510.7 


0. 


3182 


(kg/m 2 ) 




17.1:31.2 




19.7:25.6 




17.5:28.7 






SBP <mmHg) 


54 


123.9±1.5 
100:140 


19 


127.9+2.5 
110:140 


17 


121.212.5 
110:140 


0. 


136 


DBP (mmHg) 


54 


74.6+1.2 
60:90 


19 


76.8+2 
60:90 


17 


73.512.3 
60: 90 


0. 


386 



H.R.T. - 


TOTAL 


GROUP A 


GROUP C 


P 


N 


% 


N 


% 


N 


% 


Previous HRT' s 
















yes 


17 


31.5% 


9 


47.4% 


14 


82.3% 




no 


37 


68.5% 


10 


52.6% 


8 


17.7% 


0.046 



HRT = Hormone Replacement Therapy 
SBP = Systolic Blood Pressure 
DBP = Diasystolic Blood Pressure 
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Among th e contraceptive moans most widoly and most effectively used, ar e hormon o 
combination s which act by three different m e chanisms, namely, in order of importance: 

inhibition of gonadotropic function, which stops th e s e cr e tion of FSH and LH from th e 
pituitary and th e reby pr e vents maturation of th e ovarian follicles and the occurr e nce of the 
5 ovulatory peak of LH which is e ssential for oviposition; 

changes in th e secr e tion and th e phy s icoch e mical prop e rties of the cervical glairy mucus, 
making it imp e rmeabl e to sp e rmatozoa; 

inhibition of th e developm e nt of the ut e rine mucosa, which becom e s unsuitable for egg - 
implantation. 

10 

In th e o e stro prog es tativ o combinations us e d hith e rto for contraception, the inhibition of 
gonadotropic function was due mainly to th e o e strogenic fraction consisting of a synth e tic 
o e strogen: cthinylo estradiol. By mean s of th e simultaneous use of 19 nor testosterone 
d e rivatives, th e prog e stativ e fraction r e inforc e s this inhibition of ovulation, and also ensures 
15 th e p e riph e ral contraceptiv e e ff e cts on th e cervical glairy mucus and the e ndometrium. 

Howev e r, th e us e of the o e stro prog e stativ e contraceptive combinations currently available 
has major drawbacks. 

20 Ethinylo e stradiol has a very strong impact on liver function; this is reflected essentially by 
di s ord e rs in th e synthesis of clotting factor s and by abnomalios in th e lipid profile of th e 
plasma (Bonnar, ct al, 1987; Meade, 1988; Lindbcrg ot al., 1989; von Shoultz ct al., 1989; 
Daly and Bonnar, 1990; Burkman, 1997; Spitzer, 1997). Consequently, the use of oestro 
prog es tativ e contraceptives is problematic in at risk women (women suffering from 

25 circulatory disord e rs, women in th e p e rimenopauso, women who smoke, etc.). This impact is 
all th e mor e pronounc e d since th e del e terious e ffect of ethinyloestradiol can b o further 
incr e as e d by th e prog e stativ e fraction on account of a residual androgenic activity which is 
oft e n pr e s e nt (Bonnar, 1987; Sabra and Bonnar, 1983; Bonnar ct al, 1987). 

30 Th e progestativ e fraction of the oestro progestativo contraceptives currently available usually 
consists of a — 19 nor t e stosterone derivative which, like ethinyloestradiol, has a negative 
impact on liv e r function, the lipid profil e and blood vessels. Although this has not be e n 
d e monstrated definitively, th e most modern 19 nor testosterone d e rivatives, known as third 
generation prog e stativ e s, are s uspected of inducing an increas e in thrombo e mbolic accid e nts 

35 (O'Brien, 1999). 

17 



To escape th e drawbacks of othinyloestradiol, 1 - 9 nor t es tosteron e derivatives arc 

occasionally us e d alone in contrac e ption, in two diff e rent modes: 

e ith e r at low dose s , and in this case the contraceptive action is en s ur e d by the p e riph e ral 
5 e ff e cts of th e prog e stativ e agent; the reason for this is that the inhibition of ovulation is not 
constant, s inc e the low dos es of prog e stativ o agent very oft e n allow th e d e velopment of 
ovarian follicles and, in c e rtain cases, an incr e as e in the endog e nous secretion of o o stradiol; 

or at high doses, so as to unequivocally inhibit ovulation, but at th e risk of creating a 
hypoo e strog e nia, thus limiting their use in young womon. 

10 In summary, it appears to be very useful to have available an oc s tro progestativo combination 
which is at least as effective as thos e currently available, but which is free of their harmful 
sid e effects. 

To do this, it was e asy to do the follow r ing: 

15 Replac e e thinylo e stradiol (EE) with the hormone secr e t e d by the ovari e s, 17bota oestradiol 
(E2), which is much less toxic than EE (Buckman ct al., 1980; Bcrgink ct al., 1981; Lindborg 
et al., 1989) but is w e akly anti gonadotropic (Hirvonon, 1995). Many attempts have been 
mad e , but none has resulted in a product made available to womon. In general, th e anti - 
ovulatory e ffect was clearly obtained, but the many failures w^cre duo, in most cases, to poor 

20 control of th e menstrual cycle with the appearance of spotting and interm e nstrual bleeding 
which made th e method unacc e ptabl e . 

Thus, combinations of nntiir.nl eesfregefls ™th rjnmp^tTH (WpnH , 1993; Kivin o n and Sam e , 
1996; Csomicsky ct al., 1996), with cyproterono acetate (Hirvoncn ct al., 1988; Hirvonon ct 

25 al., 1995), with norcthistcronc (Astcdt ct al., 1977; World Health Organization, 1980; Scmp ct 
al., 1981) wore found to b o contrac e ptive, but th e intermenstrual bleeding, spotting and poor 
quality of the p e riods wore unacceptable. For some, the reasons for those failures lay in an 
insufficient ocstrogenic stimulation on account of the poor bioavailability of oostradiol or 
esters thereof; th e e xcessively int e ns e proge s tativo effect led to a partial inhibition of 

30 endometrial proliferation and thus te nnnrrhir. hWHi nc (Hirvonen ?t al., 1995; Gsemiesky c t 
al., 1996). Only one combination gav o satisfactory results in terms of controlling the 
men s trual cycl e ; this is th e combination of oestradiol valerat e and dionogest (O o ttol et al., 
1 999; Hoffman ot al., 1 999). According to thoso authors, the positive results wore thought to 
b e due to a strong dissociation between c o ntral activity (anti ovulatory activity) and peripheral 
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activity (endometrial activity) to tho b e nefit of this latter activity for dionogost. In summary, 
all of th e data publish e d show that the r e sult d e p e nds closely on the anti gonadotropic effect 
of th e prog e stative ag e nt, th e bioavailability of oestradiol or d e rivatives thereof in th o 
formulation us e d and an optimum ratio betw ee n the oestrogonic and progestative stimulations. - 

5 

Replac e th e 19 nor t e sto s t e ron e d e rivativ e with a highly anti gonadotropic synthetic 
progestative ag e nt which is known not to have any impact on liver function, sugar lipid 
m e tabolism or clotting factor s . 

10 Contraceptive Effect of the nomcgc s trol acctate/ocstradiol Combi nation 

Th e present inv e ntion r e lates to a nov e l oral contraceptiv e formulation for women of child - 
b e aring ago (young or pcrimenopausal); this formulation being based on the combination of: 

15 1 . a synth e tic progestativ e agent which is fr ee from any metabolic s id e e ff e cts, nomegostrol or 
e st e rs th e r e of, whose anti gonadotropic e ffect is found, unexp e ct e dly, to bo potentiated by 
oestradiol or e sters ther e of; 

2. oestradiol, or a derivative thereof (esters or others), to compensate for tho hypooostrogenia 
20 induced by th e prog e stativ e ag e nt administered ov e r a prolong e d period during th e cycle; 

3. and the us e of an optimum weight ratio betwe e n tho oestrogenic fraction and the 
progestative fraction, to ensur e good control of th e menstrual oyclo. 

25 The o e strog e nic component involv e s oestradiol or an ester or an ether ther e of, such as, for 
e xampl e , th e val e rat e , benzoate, c nanthat e , e tc., th e doses used b e ing calculat e d as oestradiol 
e quivalents. The doses range from 0.3 mg to 3 mg per day with a preference for a rango from 
0.5 mg to 2 mg per day. According to the literature data (Hirvonon, 1995), a dose of 4 mg is 
n ee ded to e nsure th e inhibition of ovulation, but they corr e spond to tho doses used to 

30 compen s ate for hypoo e strogonic states. For e xample, in menopausal women, the dose 
r e commended to compensate for hypoocstrogenic states is about 1.5 mg r 

Th e progestative compon e nt includes nomeg o strol or an ester thereof. Nomegostrol acetate 
will pr e f e rably b e used. The range of dos e s is between 0.1 and 2.5 mg per day and pr e ferably 
35 between 0.1 and 1.25 mg p e r day and more pr e ferably between 0.3 and 1.25 mg/day. At those 
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very low dose s , the nomeg e strol ac e tate combin e d with ocstradiol inhibit s ovulation and 
follicle maturation in 100% of case s when the two active principles arc administered together 
from th e I s * to the 21 s * day of th e cycl e , with acc e ptabl e fr e quenci e s of d o privational 
ha e morrhag e and intermenstrual bl ee ding. 

5 

Th e rang e of th e weight ratio of th e o e stradiol dos e s to th e nom e g c strol ac e tat e doses e xtends 
from about 0.5 to 5 and this ratio is pr e ferably between about 1 and 3. 

The combination of nom e gestrol acetat e and o c stradiol is administ e r e d daily, at the same 
10 dose, from the 1 st day of the cycl e , for a period which may range from 21 to 28 days. Next, 
th e women rec e iv e a plac e bo tablet daily for th e period of time required to complete the 28 - 
day cycle (0 to 7 days). 

Nomegestrol ac e tat e is a pow e rful, orally activ e progostative ag e nt which has a novel 
15 pharmacological profile: 

lik e 19 nor t e stost e ron e derivatives, nomegestrol acetate bears high anti gonadotropic 
activity but, unlik e th e se — 19 nor testost e ron e d e rivatives, it do e s not display any residual 
androg e nic or o e strog e nic activity and it has a strong anti o e strogen activity. 

like 17alpha hydroxyprogestoron e derivatives, it has a pure pharmacological profile, but, 
20 unlik e th e abov e d e rivativ e s, it has a powerful anti gonadotropic effect. 

It b e longs to th e category of progostative agents known as hybrids (Octtol ct al., 1999) which 

do not bear deleterious metabolic effects on account of the absence of the 17a ethinyl 

function, and which combin e the advantag e s of prog e steron e derivatives with those of the 
25 mor e modern 19 nor testosterone derivatives. 

A clinical trial similar to the Kaufmann's trial, made it possibl e to show that the e ndometrial 
conver s ion is obtained with a daily dose of 1 mg of nomegestrol acetate, i.e. 10 mg for the 
e ntire cycle. It has previously been shown (Bazin ct al., 1987) that the inhibition of ovulation 
30 and of follicl e d e v e lopment w e r e obtain e d in women with a daily dose of 2.5 mg of 

nomeg es trol acetate. The ratio of the ovulation inhibiting activity in women (in mg/day) to 
th e e ndometrial lut e inizing activity (in mg/oyclo) as d e fined by Neumann (1977) is thus in the 
order of 0.2, i.e. close to thos e of cyprotoron e ac e tat e and chlormadinon o acetate; this 
indicates a strong central activity (Oottcl ct al., 1999). In this sense, it clearly differs from 
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dienog e st, whos e activity i s discquilibrat e d to the benefit of tho peripheral activity. 
Cons e quently, the results observed with an ocstradiol valoratc/dicnogost contrac e ptive 
combinati o n do not in any way suggest and do not make obviou s the r e sults obs e rved with th e 
o e stradiol/nomeg e strol acetate combination according to the invention. 

5 

Study of th e anti ovulatory pow e r of the nom e g e strol acctate/oestradiol combination shows an 
un e xpected pot e ntiation of tho anti gonadotropic effects of nom e gestrol ac e tate by ocstradiol, 
sinc e the inhibition of ovulation and 

10 of follicle d e velopm e nt ar e obtained with a low dose, in the ord e r of 0.625 mg. This results 
cannot r e sult from an anti gonadotropic effect of o c stradiol, nor ev e n from an addition of 
e ff e cts betw ee n the two active principles sinc e th e dos e s of oestradiol used are v e ry much 
low f e r than the doses known to inhibit ovulation (Hirvonen et al., 1995). Consequ e ntly, this 
un e xpected observation is a sign of a r e al innovation, sinc e it allows th o us e of lower dos es of 

15 prog e stativ e ag e nt and thus better tol e rance; it differs from th e subject of French Pat e nt 

2,75 4 ,179 (to th e Applicant), in which the range of nomegestrol acetate dos e s could extend 
from 1.5 to 5 mg. 

Th e present inv e ntion thus relates to an oostro progestative agent administered in singl e stage 
20 mod e from th e 1st day of the cycle for 21 to 28 days. It differs from tho claims of many 

patents which d e scrib e th e combination of o e stradiol or of an ocstradiol e ster admini s t e r e d in 
multi stag e mod e s with modified dos e s of oestrogenic and/or of the progestative agent from 
on e stag e to anoth e r and, e ven occasionally, a change of tho progestativ e agent from on e stage 
to anoth e r. M e ntion should b e made in this resp e ct, for example, of patents 
25 EP 770338, WO 9711868, WO 9909993, WO 9835682, WO US9817288, WO 9602186, WO 
970707 1 , WO 9707083, WO 970708 1 , WO 9707085, 
WO 9707089, WO 9712785, WO 9712785, WO 9712786, WO 9712787, 
WO 9712788, WO 9712789, WO 23228, WO 9711868, WO 9913882, 
EP 1 91,138, EP 191,1 15, WO 9001330, EP 3092263, US 1,628,051, EP 091 1029 A2, EP 
30 0770388 Al and DE 3229612, as w e ll as tho publications by Hirvonen ct al. (1988, 1995) 
which d e scribe a two stage contraceptive method with the oestradiol val e rat e /cyprotoronc 
ac e tat e combination or that by Hoffmann e t al. (1988) which d e scrib e s a two stag e 
contraceptiv e method with the oestradiol val e rate/dicnogost combination. 
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Th e pr e s e nt inv e ntion includes a m e thod of contrac e ption combining 17/3 - oe s tradiol or an 
ester or e ther thereof and 

nom e g e strol or one of the esters th e r e of, pr e ferably nomogcstrol ac e tate. This method of 
contrac e ption is nov e l with resp e ct to th e patents and publications devoted to ocstro - 
progestativ e combinations of oostradiol (or of one of th e es t e rs or eth e rs thereof) and of a 
prog e stative agent administered in single stag e mode, since the literature as a whole shows 
that th e overall clinical r e sult is e ntir e ly dependent on the natur e of the prog e stativc agent 
us e d, its pharmacological profil e , it s e ffects on th e hypothalamo hypophyseal axis of th e 
"c e ntral" power/ M poriph e rar pow e r ratio and th e ratio of ocstrogcnic and progestative activity. 
For th e s e reasons, th e single stag e m e thods of contraception described in s ome patents, such 
as, for exampl e , WO 95/17191, WO 99/1253 1 and EP 0,253,607, and in som e publication s , 
such as, for e xampl e , those which d e al with norethistcrone/o e stradiol combinations (Astcdt ct 
al., 1977; Task forc e on oral contrac e ption, 1980; Serup e t al., 1981), thos e which d e al with 
d e sog e str e l/o e stradiol combinations (W e nzl e t at, 1993; Csomicsky e t al., 1996) or 
combinations of dienog e st and o e stradiol (Hoffmann ct al., 1998) cannot be applied to the 
combination of nomeg e strol acetat e /o e stradiol since th e y are validated only for the oestrog e n 
and th e prog es tativ e ag e nt claim e d. Add e d to this is th e fact that the potentiation obs e rved 
between o e stradiol and nomegestrol acetat e renders any e xtrapolation of doses from th e 
pharmaco logical profil e unnec e ssary. Furth e rmore, nom e gestrol acetate is n e v e r cited as a 
prog e stativ e ag e nt which can b e us e d. Patents EP 309,263 and WO 90/01330 cited the 
possibility of using 17alpha 19 nor progesterone and esters thereof, but it should bo pointed 
out, on th e on e hand, that nomegestrol acetat e is not a 17alpha 19 nor progesterone ester, and, 
on th e oth e r hand, that 17alpha 19 nor prog e sterone est e rs bear antidiuretic properties which 
r e nd e r them unsuitable for use in women (Paris et al, 1987). 

A pr e ferred composition will bo on e which contain s 0.312 mg of nomegestrol ac e tate per 1 
mg of oestradiol or 0.625 mg of nomegestrol acetate and 1 mg of o e stradiol or 0.625 mg of 
nomeg e strol ac e tat e and 1.5 mg of oestradiol or alternativ e ly 0.625 mg of nom e gestrol acetate 
and 2 mg of o e stradiol. 

Th e pharmac e utical compositions according to the inv e ntion are thos e which ar e suitabl e for 
the digestive rout e , in particular in th e form of plain or film coated tabl e ts, sugar coated 
tablet s , g e latine capsules, wafer capsules, pills, cachet s or powd e rs, which may or may not 
contain flavourings. 
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They contain a diluont and/or a filling substance and/or a tabletting adjuvant and/or a 
lubricant and/or a splitting agent. Film forming agents which may be m e ntioned arc 
hydroxypropylmethylc e llulos o (Hyprom e llo se ) and cellulos e ac e tophthalat er 



5 Binders which may bo used arc polyvinylpyrrolidon e , carboxymethylcollulosc, crosslinkcd 
carboxym e thylcellulos e , microcry s talline cellulos e , e thylc o llulos e , hydroxycthylc e lluloso or a 
starch which may or may not have boon chemically modified. Filling substances which may 
be mention e d arc calcium carbonat e , magnesium carbonat e , magnesium phosphate, clays, 
z e olit e s, infusorial e arth, etc. Tabl e tting adjuvants which may b e m e ntioned are powdered 
10 sugar or lactos e . Lubricants which may b e mention e d are talc, calcium stcaratc, magnesium 
st e arate and colloidal silica. Splitting agents which may b e mentioned arc mannitol, 
carboxym e thylstarch and polyvinylpyrrolidone. 

In g e neral, th e w e ight of th e compositions according to the inv e ntion ranges betwe e n 10 and 
15 100 mg and th e composition contains from 80 to 99% of diluents and oxcipionts per 1 to 20% 
of activ e principles. 

Nomege s trol ac e tat e and o e stradiol can b o administ e red simultaneously, combined in a single 
formulation, or, on the contrary, may b e present in two pharmaceutical forms to be ingested 
20 succ e ssiv e ly or simultan e ously. 

The daily dosage will bo 1 or 2 intakes and the duration of the treatment will be exerted 
throughout the e ntire month. In total, th e mean monthly dos e of nomegestrol acetate will 
rang e from 8 mg to 75 mg. The doses are fully tolerated. 
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EXAMPLE I III: Examples of Formulations 

The combination of nomegestrol acetate and oestradiol is presented in the form of plain or 
film-coated tablets. 

30 

In these compositions, oestradiol is advantageously introduced into the final mixture in the 
form of a premix containing from 2 to 5% of oestradiol in povidone (10 to 25%) and lactose 
(qs 100%), such as, for example: 



35 
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FORMULATIONS 


IN MG/1 TABLET 


IN% 


Oestradiol 


1.00 


2.50 


Povidone 


6.00 


15.00 


Lactose 


33.00 


82.50 


Isopropyl alcohol 


#6.14 


# 15.35 


Demineralized water 


# 1.06 


#2.67 


TOTAL ON DRY 


40.00 


100.00 



This premix is introduced into the final mixture in order to obtain a tablet by direct tabletting. 
The plain finished tablets generally weigh from 60 to 90 mg and have the overall formulation 
below: 

FORMULATIONS OF THE PLAIN TABLETS 



Composition 





in mg/tablet 


- Oestradiol premix qs 


0.5 to 1.5 


- Nomegestrol acetate 


0.300 to 2.500 


- Colloidal silica 


0.300 to 1.500 


- Crospovidone 


2.500 to 5.000 


- Lactose 


4.000 to 40.000 


- Cellulose 


6.000 to 40.000 


- Stearic acid 


0.900 to 3.00 


-Talc 


0.450 to 1.500 mg 



By way of example, mention may be made of tablets weighing 90 mg and having the 
formulation below: 
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Examples of Formulations (UF=Unit Formulation) 90 mg Tablets 



FORMULATIONS 

Premix containing 2.5% oestradiol 
Nomegestrol acetate 
Colloidal silica (Aerosil 200) 
Crospovidone (Polyplasdone XL) 
Lactose 

Microcrystalline cellulose (Avicel PH 101) 

Stearic acid AC68/50VG 

Talc 

TOTAL 



UF mg/1 90 mg tablet UF % 

40.000 44.45 

0.300 0.33 

0.495 0.55 

3.240 3.60 

26.000 28.89 

17.265 19.18 

1.800 2.00 

0.900 1.00 

90.000 100.00 



FORMULATIONS 

Premix containing 2.5% oestradiol 

Nomegestrol acetate 

Colloidal silica 

(Aerosil 200) 

Crospovidone 

(Polyplasdone XL) 

Lactose 

Microcrystalline cellulose (Avicel PH 101) 

Stearic acid AC68/50VG 

Talc 

TOTAL 

FORMULATIONS 

Premix containing 2.5% oestradiol 
Nomegestrol acetate 



UF mg/1 90 mg tablet UF % 

40.000 44.45 

2.500 2.77 

0.495 0.55 

3-240 3.60 

24.900 27.67 

16.165 17.96 

1.800 2.00 

0.900 i.oo 

90.000 100.00 

UF mg/1 90 mg tablet UF % 

60.000 • 66.67 

0.300 2.77 
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Colloidal silica (Aerosil 200) 0.495 0.55 

Crospovidone (Polyplasdone XL) 3.240 3.60 

Lactose 12.215 8.91 

Microcrystalline cellulose (Avicel PH 101) 13.050 14.50 

Stearic acid AC68/50VG 1.800 2.00 

Talc 0.900 1.00 

TOTAL 90.000 100.00 



FORMULATIONS 


UF mg/1 90 mg tablet 


UF% 


Premix containing 2.5% oestradiol 


60.000 


66.67 


Nomegestrol acetate 


0.625 


0.69 


Kollidon 25 


9.000 


10.00 


Colloidal silica (Aerosil 200) 


0.495 


0.55 


Crospovidone (Polyplasdone XL) 


3.240 


3.60 


(Microcrystalline cellulose (Avicel PH 101) 


13.050 


14.50 


Stearic acid AC68/50VG 


1.800 


2.00 


Talc 


0.900 


1.00 


Lactose 


0.890 


0.99 


TOTAL 


90.000 


100.00 



5 Plain tablets weighing 60 mg and having the formula below, can also be prepared: 



Examples of Formulations (UF=Unit Formulation) 60 mg Tablets 



FORMULATIONS 

Premix containing 4.0% oestradiol 
Nomegestrol acetate 
Colloidal silica (Aerosil 200) 
Crospovidone (Polyplasdone XL) 
Lactose 



UF mg/1 60 mg tablet UF % 

25.000 41.67 

0.300 0.50 

0.324 0.54 

3.000 5.00 

16.076 26.779 
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Microcrystalline cellulose (A vicel PH 101) 13.500 22.50 

Stearic acid AC68/50VG 1.200 2.00 

Talc 0.600 1.00 

TOTAL 60.000 100.00 



FORMULATIONS 


UF mg/1 60 mg tablet 


UF% 


Premix containing 4.0% oestradiol 


25.000 


41.67 


Nomegestrol acetate 


2.5000 


4.17 


Colloidal silica (Aerosil 200) 


0.324 


0.54 


Crospovidone (Polyplasdone XL) 


3.000 


5.00 


Lactose 


14.976 


24.96 


Microcrystalline cellulose (A vicel PH 101) 


12.400 


20.66 


Stearic acid AC68/50VG 


1.200 


2.00 


Talc 


0.600 


1.00 


TOTAL 


60.000 


100.00 



FORMULATIONS 


UF mg/1 60 mg tablet 


UF % 


Premix containing 4.0% oestradiol 


37.500 


62.50 


Nomegestrol acetate 


0.625 


1.04 


Kollidon 25 


7.000 


11.67 


Colloidal silica (Aerosil 200) 


0.324 


0.54 


Crospovidone (Polyplasdone XL) 


3.000 


5.00 


Microcrystalline cellulose (A vicel PH 101) 


8.213 


13.69 


Stearic acid AC68/50VG 


1.200 


2.00 


Talc 


0.600 


1.00 


Lactose 


1.538 


2.56 


TOTAL 


60.000 


100.00 



5 
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FORMULATIONS UF mg/1 60 mg tablet UF % 

Premix containing 4.0% oestradiol 37.500 62.50 

Nomegestrol acetate 0.300 4.17 

Colloidal silica (Aerosil 200) 0.324 0.54 

Crospovidone (Polyplasdone XL) 3.000 5.00 

Lactose 7.076 16.08 

Microcrystalline cellulose (Avicel PH 101) 10.000 8.71 

Stearic acid AC68/50VG 1 .200 2.00 

Talc 0.600 1.00 

TOTAL 60.000 100.00 

FORMULATIONS UF mg/1 60 mg tablet UF % 

Premix containing 4.0% oestradiol 25.000 4 1 .67 

Nomegestrol acetate 2.500 4. 1 7 

Colloidal silica (Aerosil 200) 0.324 0.54 

Crospovidone (Polyplasdone XL) 3.000 5.00 

Lactose 14.976 24.96 

Microcrystalline cellulose (Avicel PH 101) 12.400 20.66 

Stearic acid AC68/50VG 1 .200 2.00 

Talc 0.600 1.00 

TOTAL 60.000 100.00 



These tablets can be film-coated with, for example: 

- film-forming agents based on polyvinyl alcohol , of the type OPADRY PVA 
"moisture barrier" (polyvinyl alcohol, titanium dioxide, purified talc, lecithin, xanthan 
gum, pigments, lacquers), 

or 

- film-forming agents based on cellulose , of the type SEPIFILM L. P. [HPMC 
(hydroxypropylmethyl cellulose)], microcrystalline cellulose, stearic acid, pigments, 
lacquers. 
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EXAMPLE H IV: Potentiation of the Anti-Gonadotropic Effect of Nomegestrol Acetate 
with Oestradiol 

The anti-ovulatory action of the oestradiol/nomegestrol acetate combination was evaluated in 
a randomized double-blind study on 38 female volunteers, in good health, aged 18 to 35, in ' 
the period of ovarian activity, for whom it was checked beforehand, by means of an assay of 
the progesterone in the plasma and the establishment of a temperature curve, that they had 
ovulatory menstrual cycles. 

The women were monitored for two consecutive cycles: the first was a control cycle without 
treatment; during the following cycle (cycle under treatment), they received a hormonal 
treatment administered orally daily from the 1 st to the 21 st day of the cycle. 

According to the randomization: 

* 9 women received 1.5 mg of oestradiol + 0.625 mg of nomegestrol acetate (group A), 

* 10 others received 1.5 mg of oestradiol + 1.25 mg of nomegestrol acetate (group B), 

* another 10 received 1.5 mg of oestradiol + 2.5 mg of nomegestrol acetate (group C), 

* and the other 9 were treated with nomegestrol acetate alone at a dose of 2.5 mg (group D). 

During the control cycle, the hormonal parameters were not significantivoly significantly 
different among the four groups. 

Table I VII indicates the mean concentrations observed for each hormonal parameter in the 
course of the 21 days of treatment. 

In all the women, and irrespective of the doses administered, the cycles under treatment were 
all anovulatory, with a disappearance of the mid-cycle peak of LH and a progesterone level in 
the plasma of less than 1 ng/ml. 

Comparison of the hormonal parameters in groups C and D made it possible to show that the 
combination of oestradiol with nomegestrol acetate not only significantly increased the 
oestradiol level in the plasma, but also reinforced the anti-gonadotropic effect of the 
progestative agent. Specifically, in the presence of oestradiol, the LH and FSH levels were 
found to be statistically- lower than those observed when nomegestrol acetate was 
administered alone. 
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When nomegestrol acetate is combined with oestradiol, it exerts anti-gonadotropic effects, 
even at low doses (0.625 and 1.25 mg), since the hormonal parameters were not found to be 
significantively different in groups A, B and C. 

5 This synergistic effect of oestradiol is confirmed by comparing the results of this study with 
those of another clinical trial performed according to the same methodology, but with the 
progestative agent alone. This comparison in fact shows that, at a dose of 1.25 mg of 
nomegestrol acetate, the addition of oestradiol has no appreciable influence on the levels of 
progesterone and of gonadotrophs (LH and FSH) in the plasma. On the other hand, the 
10 addition of oestradiol lowers the plasmatic levels of oestradiol, assayed 24 hours after taking 
the medicinal product, by about 300%; this parameter is a good reflection of the endogenous 
secretion of the ovaries (Table H VIII) . 

It is known that nomegestrol acetate given alone at a rate of 1.25 mg per day abolishes 
ovulation and prevents the formation of the corpus luteum, while at the same time resulting in 
15 an increase in the level of oestradiol in the plasma, which is evidence of follicle development 
without ovulation, as is encountered with the progestative micropill. 

This study has thus shown that the addition of a dose of oestradiol, which is insufficient to 
block ovulation by itself, reinforces the anti-ovulatory effects of the progestative agent and 
20 also inhibits folliculogenesis, and maintains oestradiol levels markedly below 100 pg/ml an 
appreciable time after taking the medicinal product. It is thus possible to observe anti- 
ovulatory effects with lower doses of nomegestrol acetate than those initially used when it is 
combined with oestradiol; this confirms, in the new study, the results obtained with 0.625 mg 
of nomegestrol acetate (NOMAC) per day, combined with oestradiol. 

25 

In this study, the reading of the genital bleeding allows to evaluate the effect of the 
oestradiol/nomegestrol acetate combination on the cycle. In all of the women treated with the 
oestro-progestative combination, it was thus observed that the duration of the cycle did not 
exceed 1 month in 50% of cases, that spotting was totally absent from one woman in two and 
30 that the deprivational haemorrhage after stopping the treatment was on average 5.4 days and 
did not exceed 7 days in 86% of the women. These data did not differ among the groups. As 
regards the first treatment cycle, they reflect a satisfactory level of tolerance; in point of fact, 
it is known that the quality of the cycles obtained with this type of combination improves after 
a few cycles of treatment. 

35 
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TABLE J VII: Mean concentrations in the plasma (m ± sem) of gonadotropins (LH and FSH) 
and of ovarian steroids (oestradiol and progesterone) in the course of a cycle under treatment 
with 3 oestradiol/nomegestrol acetate (E2/NOMAC) combinations. Comparison with the 
treatment with nomegestrol acetate alone 



Hormonal 
Parameter 


Group A (n = 9) 
1.5 mg E2 
+ 

0.625 mg NOMAC 


Group B(n= 10) 
1.5 mg E2 
+ 

1.25 mg NOMAC 


Group C(n= 10) 
1.5 mg E2 

+ 

2.5 mg NOMAC 


Group D (n = 9) 

2.5 mg 
NOMAC 


p (ANOVA) 












Comparison 
A, B,C 


Comparison 
CandD 


LH 

(mlU/ml) 


4.1 +- 0.51 


3.0 +- 0.51 


2.7 +- 0.49 


5.6 +- 0.62 


0.135 


0.002 


FSH 

(mlU/ml) 


6.2 +- 0.42 


6.6 +- 0;52 


5.4 +- 0.75 


7.6 +- 0.28 


0.318 


0.019 


Progesterone 
ng/ml 


0.11 +- 0.031 


0.07 +- 0.024 


0.03 +- 0.009 


0.07 +- 0.014 


0.068 


0.056 


Oestradiol 
pg/ml 


62.0 +- 7.90 


57.6 +- 4.53 


47.2 +-5.61 


31.9 +-3.91 


0.225 


0.043 
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TABLE H VIII : Mean concentrations (m +- sem) of gonadotropins (LH and FSH) and 
of oestradiol in the plasma with 1.25 mg of nomegestrol acetate combined or not 
combined with oestradiol. 



Hormonal 
Parameter 


Cycle 


NOMAC 1.25mg (n = 3)\ 


NOMAC 1.25 + E2 1.5 mg 
(n=10) 2 . 


LH 

(mlU/ml) 


Control 


4.5 (4.0-5.0) 


7.1 +-0.82 




Treated 


3.1 (2.6-3.7) 


3.0 +- 0.51 


FSH 
mlU/ml) 


Control 


4.3 (4.0-4.5) 


6.6 +- 0.28 




Treated 


3.3 (2.5-4.2) 


6.9 +- 0.48 


Oestradiol 
pg/ml 


Control 


112.0(64.8-203.8) 


132.9 +-10.57 




Treated 


158.8 (99.5-201.7) 


47.2+- 5.61 



E2 = oestradiol; NOMAC = nomegestrol acetate 
1 = m (breadth); 2 = m ± sem 
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EXAMPLE HI V: Effect of the Nomegestrol Acetate/Oestradiol Combination 
on the Endometrium 

A study was carried out to test the effects on the endometrium of several doses of 
nomegestrol acetate combined with an oral dose of oestradiol equivalent to 1.5 mg. 

In the course of this study, 1 79 women who had been menopausal for at least 3 years 

received continuously every day 2 mg of oestradiol valerate combined with 

four different doses of nomegestrol acetate: 5 mg 

(n=47), 2.5 mg (n=42), 1.25 mg (n=43) and 0.625 mg (n=47). 

The effect of these four combinations on the endometrium was evaluated by 
measuring the thickness of the endometrium by endovaginal echography and by 
carrying out a biopsy on the endometrium before and after the treatment. 

Table TV IX indicates the results of the echographic examination. At the end of the 
treatment, the mean thickness of the endometrium remains less than or in the order of 
4 mm. The increase in thickness under treatment is 0.39 mm on average with the 
lowest dose of nomegestrol acetate (0.625 mg/day). It increases slightly as the dose 
increases, but remains less than 1.5 mm with 2.5 mg/day. 

The biopsies examined at the end of the study {Table ¥X) revealed no proliferative 
or hyperplasic appearance of the uterine mucosa after 6 months of treatment. The 
greatest number of atrophic endometria were observed with the lowest doses of 
nomegestrol acetate. 

These results indicate that low doses of nomegestrol acetate administered 
continuously with oestradiol are capable of sufficiently impregnating the 
endometrium and of ultimately preventing the growth of the uterine mucosa. 

TABLE HI IXi Endometrial thickness after 6 months of treatment with several 
continuous combined combinations based on oestradiol (2 mg of oestradiol 
valerate) and nomegestrol acetate (NOMAC) at several doses 
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Doses of NOMAC 


0.625 


1.25 


2.5 


5 


(mg/day) 


(n = 35) 


(n = 33) 


(n = 34) 


(n = 41) 


Mean thickness at 


3.18 


4.05 


3.93 


3.83 


the end 






(2.10) 




of treatment (mm) 


(1.65) 


(3.75) 




(2.72) 


Mean increase in 


0.39 


1.12 


1.36 


1.57 


thickness under 










treatment (mm) 


(1.67) 


(3.67) 


(1.54) 


(2.39) 



( ) = standard deviation 



TABLE I¥ X: Histological appearance of the endometrium after 6 months of 
treatment with several continuous combined combinations based on oestradiol 
(2 mg of oestradiol valerate) and nomegestrol acetate (NOMAC) at several 
doses. 



Doses of NOMAC 


0.625 


1.25 


2.5 


5 


(mg/day) 


(n = 32) 


(n = 33) 


(n = 34) 


(n = 40) 


Absence of 


5 


10 


3 


3 


endometrium 


(15.6) 


(30.3) 


(8.8) 


(7.5) 


Atrophic 


19 


10 


8 


3 


endometrium 


(59.4) 


(30.3) 


(23.5) 


(7.5) 


Secretory 


8 


12 


22 


34 


endometrium 


(25.0) 


(36.4) 


(64.7) 


(85.0) 


Polyp 


0 


1 


1 


0 






(3.0) 


(2.9) 





( ) = percentage 



No endometrium was proliferative or hyperplasic 
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